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Introduction
Simply stated, the happiness-income paradox is this: at a point in time both among and within nations happiness varies directly with income, but over time happiness does not increase when a country's income increases. We are talking here about the time series relationship of happiness and income in the long-term, usually at least ten years, sometimes more. As we shall see, the short-term relationship is a different story.
First reported for the United States almost four decades ago (1,2) the empirical scope of the paradox has been gradually broadening to include Japan and nine developed countries of Europe in 1995 (3) , and now, in this article to 17 Latin American countries, 17 developed countries, 11 eastern European countries transitioning from socialism to capitalism, and 9 less developed countries scattered across Asia, Latin America, and Africa, including some with quite low growth rates and some with the highest rates of economic growth ever observed. In addition to providing this broader range of time series evidence on the happiness-income paradox, the results of research carried on at the University of Southern California over the past five years, this article rebuts recent claims that the relationship is, in fact, positive, not nil, and contributes new evidence of the short-as well as long-term happiness-income relationship.
Our measures of happiness are life satisfaction (LS) and for the 17 Latin American countries, financial satisfaction (FS). Although questions on life satisfaction were asked in the Latin American countries, the question or response categories changed several times, making the life satisfaction data unusable for time series analysis. Although FS is a less comprehensive measure of well-being than LS, it relates directly to economic well-being; hence one would expect it to be more closely related to income change, the annual rate of change in real GDP per capita (hereafter, simply designated GDP). We use the term subjective well-being (SWB) to encompass both LS and FS. 
Results
Though the product of a number of woman-and-man-years of work, the results turn out to be highly consistent and are quite concisely summarized. [ Figure 1 ] The economic growth rates of these countries range from about -1 to 3 percent per year. Today's developed countries, at a comparable stage of development in the nineteenth century, typically averaged around 1 to 1.5 percent. In the recent experience of Latin America, it makes no difference whether a country's economic growth rate is high or low, one cannot predict the long-term change in financial satisfaction from an OLS regression analysis on the GDP data for these countries in this period. The slope coefficient of the regression does not differ in statistical significance from zero. This finding of a nil relationship is contrary to economists' usual expectation that growth and well-being would be positively related, and also to what one would expect from point-of-time cross section studies (1) (2) (3) (4) (5) (6) (7) (8) . It is consistent, however with the findings of the previous time series studies of the happiness-income relationship cited above.
2. For a worldwide sample of 37 countries with intermittent life satisfaction data (1-10 scale) for periods ranging from 12 to 34 years (mean=22) up to 2005, there is no significant relation between the improvement in life satisfaction and the rate of economic growth. [ Figure 2 ] The growth rates of GDP per capita here are representative of developing countries generally, typically ranging from slightly negative to almost 6 per cent. If the one outlier, China, at almost 10 percent is omitted, the regression coefficient is still not significant. Figure 2 , with slope coefficients that do not differ significantly from zero, and for two of the three country groups, they are negatively signed, as in Figure 2 . If a higher rate of economic growth raises financial and life satisfaction more rapidly, it is hard to find evidence of it among 17 Latin American countries, or in the richer, poorer, and transition countries studied here.
Recent critiques of the Paradox
Two types of evidence are claimed to contradict the time series findings of no relation between economic growth and happiness. The first, which is puzzling, to say the least, is cross section (point-of-time) evidence of a positive happiness-income relationship. In the economics of happiness literature this positive relationship has been well-accepted for several decades (1-10), but it is a graph based on country data from the 2006 Gallup World Poll in a 2008 article by Angus Deaton, that seems to have registered with the economics profession in general (11) . This graph, which is headed "Each Doubling of GDP Is Associated with a Constant Increase in Life Satisfaction" has been cited by both economists and non-economists as disproof of the happiness-income paradox (12, 13, 14) . It is even cited in this vein in the recent Sarkozy Report (15) , a landmark study, most notably in the advocacy by a group of renowned economists of the use of subjective measures of well-being such as life satisfaction for designing public policies and assessing social progress.
The essential meaning of "paradox", however, is the seeming contradiction between the first clause and the second -in this case, between the cross section and time series The second is an article by Ronald Inglehart and his collaborators (19) who suggest that the life satisfaction and happiness measures in the WVS reflect different determinants, the former, economic conditions, and the latter, political circumstances.
They argue that "many ex-communist countries experienced democratization accompanied by economic collapse, resulting in rising happiness and falling life satisfaction" (p.277). The upward trend in happiness that they report, however, appears to result from a "primacy bias" in the happiness data due to a change in instructions to the interviewers between adjacent waves of the survey data they use. In one wave, interviewers were instructed to alternate the order of response choices from one respondent to the next. Thus respondent 1 would be presented with choices ranging from "very happy" down to "not at all happy," while respondent 2 would be presented with "not at all happy" first. There are a number of survey studies demonstrating a tendency for respondents to favor earlier over later choices (20, 21, 22) . In this wave, therefore, half the respondents would have been more inclined toward less happy choices by virtue of being presented with the more negative options first. In the next wave, however, the "very happy" option appears first, and the instruction to alternate response options no longer appears. Hence happiness responses in this wave would tend to be biased upward relative to the preceding wave. No such change in instructions occurs in regard to the life satisfaction data, and this is why, in using the same data set here in Figure 2 as Inglehart and his collaborators, we rely on the life satisfaction measure and disregard happiness.
In fact, life satisfaction and happiness typically move together over time not in different directions and they do so in conjunction with democratization. As a striking example, consider the experience of South Africa when democracy was established there. In May 1994, one month after the country's first democratic election, a survey was conducted that included questions about both happiness and life satisfaction. Table   1 analysis is that they, in fact, estimate a positive short-term relationship between life satisfaction and GDP, rather than the long-term relationship, which is nil. That life satisfaction and GDP tend to vary together in contractions and expansions has already been demonstrated for a group of developed countries (25) , and micro-level evidence consistently shows that unemployment has one of the most negative impacts on happiness (4, 8, 10) . Before proceeding to further discussion of S-W, we expand here this finding of the short-term relationship to the developing and transition countries.
We return to the Latin American data of Figure 1 , the best for the short term analysis of developing countries because it is yearly (26) . For both financial satisfaction and GDP we fit OLS trend lines over the full time span available for each country, and then compute the deviation at each date of the actual value from the trend value. Pooling the deviations for all 17 countries, we find that when GDP is above trend, financial satisfaction tends to be above trend; when GDP is below trend, financial satisfaction tends to be below -in short that the deviations for FS and GDP are significantly positively related. [ Figure 3 ] Moreover, the deviations exhibit a synchronous movement in the 17 countries; in a year when one country is below trend, almost all the others are. We therefore compute for both financial satisfaction and GDP the mean of the deviations for the 17 countries in each year. The GDP time series of mean deviations exhibits a clear pattern of collapse and recovery over the period, reflecting, in fact, the world crisis precipitated by the Asian financial crisis of 1997 which was followed by a 1998 Russian crisis. [ Figure   4 ]. The latter especially affected commodity prices and had a great impact throughout Latin America. What is noteworthy is that the financial satisfaction time series of mean Figure 1 , the happiness-income relation is nil. Clearly in this group of developing countries financial satisfaction and GDP are positively related in the short-term, but, as seen in the analysis in Figure 1 , not in the long-term.
For the transition countries we present time series of life satisfaction and GDP for three of the countries for which the data encompass the onset of the transition [ Figure   5 ]. The pattern is clearly like that in Figure 4 , a positive relationship in the short-term.
The timing of the two series is closest for the GDR, where we have annual data for both series. For Estonia and the Russian Federation, for which only intermittent life satisfaction data are available, one finds both life satisfaction and GDP with a similar Vshaped pattern. If the GDP observations are confined to those for which life satisfaction is also available, the timing pattern becomes even more similar. This synchronous Vshaped movement of both life satisfaction and GDP is typical of the transition countries for which data encompassing the onset of transition are available, but if trend lines are fitted that span both the contraction and expansion periods, we find that the long-term relationship is nil (as discussed in connection with Figure 2 ), in contrast to the shortterm positive relationship (27) . Some analysts, who use data that do not include the contraction phase, mistakenly take the positive happiness-income relation during the expansion as indicative of the long-term trend.
To return to the Stevenson and Wolfers analysis, based on a regression analysis of data from the WVS source we use here in Figure 2 The first (based on observations for 32 countries) is due to the inclusion chiefly of the recovery phase in 11 transition countries, rather than the complete collapse and recovery of life satisfaction and GDP in these countries (illustrated for three of them in Figure 5 ).
If the transition countries are omitted from the regression, the coefficient is no longer significant. The other significantly positive regression coefficient, based on an analysis of 17 countries, is due entirely to two observations. The first is that for Hungary, with Given the wide range of countries we were studying -rich and poor, ex-communist and capitalist, spread across five continents -we started with no preconceptions as to the likely outcome. In the end the results, from two quite different data sources, were strikingly consistent.
This article also contributes the first systematic evidence for developing and transition countries that short-term contractions and expansions are accompanied by corresponding movements in subjective well-being. Thus, in the short-term, happiness and SWB are positively related, but over the long-term -here, usually a minimum period of ten years -the relationship is nil. The happiness-income paradox now holds for countries ranging from poor to rich: among countries at a point in time happiness and income are positively related, but over time within a country happiness does not increase as income goes up.
The reasons for the paradoxical happiness-income relation in the long run, and why the short-term relationship is positive are beyond the scope of this article. But clearly, the escalation of material aspirations with economic growth, reflecting the impact of social comparison and hedonic adaptation, are of central importance (26, 27, 28, 29) .
No evidence has been forthcoming to suggest that poorer countries are somehow exempt from escalating material aspirations as income rises.
We have also considered here recent studies claiming to rebut the happiness-income paradox. One such case is where the first part of the paradox, the positive cross section relationship, is said to disprove the second, the nil time series relationship. This is, to say the least, a puzzling bit of logic, flying in the face of the very meaning of paradox.
If there were no positive cross section relationship, there would be no paradox.
More pertinent are two recent time series findings purporting to show a positive happiness-income relationship. The result of the first study (19) , however, is due to a statistical artifact. That of the second (24) Possibly more useful are studies that point to the need to focus policy more directly on urgent personal concerns relating to such things as health and family life and to the formation of material preferences (28) , rather than on the mere escalation of material goods.
Materials and Methods
The data underlying Figures 1, 3 We date the observations on subjective well-being (SWB) here, not at the actual survey dates, but to match the annual GDP observations that they most likely represent.
The GDP dates are for calendar years while the SWB surveys typically relate to only one or a few months at various points in a year; hence an SWB survey in the first part of the year is likely to reflect economic conditions in the previous year.
The LB question on financial satisfaction is: How would you define, in general, the current economic situation of your family? Would you say it is 1=very good, 2=good, 3=regular, 4=bad, 5=very bad. We recoded the responses to go from 5=very good on down. The WVS question on life satisfaction is: All things considered, how satisfied are you with your life as a whole these days? Please use this order to help your answer: We compute the long term growth rate of SWB by regressing it on time, taking as our period of analysis for each country the largest time span available (minimum, 10 years for LB, 12 years for WVS). The long term growth rate of GDP is computed from the GDP per capita values at the start and end of the period covered by the SWB observations. Growth rates for both SWB and GDP are per year; the change in SWB is measured in absolute terms, that in GDP in percentage terms (hence the use of log GDP).
In taking long periods for analysis the purpose is specifically to distinguish the longer from the shorter term relationship. The ordinary least squares regressions in Figures 1   and 2 are for the rate of change in SWB (absolute amount) regressed on the log GDP per capita. The methods underlying Figures 3 and 4 are detailed in the text. Figure 5 is a plot of the absolute value of life satisfaction and an index of real GDP per capita (1989=100).
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